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了两种 IIR 椭圆半带滤波器，环形谐振腔辅助马赫曾德干涉仪(Mach–Zehnder 
Ring Resonator Interferometer，MZRRI)和 GT 腔辅助迈克尔逊干涉仪（Michelson 





相位的解析式，并与多腔型 GT 腔(Multi-Cavity Gires Tournois Etalon，MC-GTE)
作比较。在数学形式上统一了 MC-RR 和 MC-GTE、MZRRI 和 MGTI。我们证明









MZRRI 结构简单、可集成，具有较为理想的矩形频谱。与 MGTI 相比，其
透射式结构避免了使用隔离器或环行器的问题，适合作为交错复用器用于光通信
系统扩容。本论文是目前较为全面的关于 MZRRI 的频谱分析及其色散补偿的论



































An interleaver can be combined with existing DWDM filters with wider spacings 
( 100GHz ) to immediately extend its application to narrower channel spacings 
( 50GHz ). This capability is particularly attractive for long-haul system designs that 
require the highest-bandwidth solution. For this application, the design cycle and cost 
of new higher-bandwidth systems can be greatly reduced. 
   An interleaver is basically a periodic flattop comb filter. Infinite Impulse 
Response (IIR) filter can be used to make a flattop interleaver. IIR filters have 
structures of very high efficiency, i.e., square passband can be easily obtained by 
using very simple structure. In this thesis, we theoretically compare two IIR elliptic 
half band filters, i.e., Mach-Zehnder Ring Resonator Interferometer (MZRRI) and 
Michelson Gires Tournois Interferometer (MGTI). Two kinds of all-pass filters are 
employed in the two IIR filters respectively, i.e., Multi-Cavity Ring Resonator 
(MC-RR) and Multi-Cavity Gires Tournois Etalon (MC-GTE). Although all-pass 
filters can greatly improve the spectrum performance for IIR filters, they also bring 
chromatic dispersion problems. Interleavers’ chromatic dispersion compensation is 
discussed in detail as well. In summary, major research achievements and 
contributions of this thesis are as follows: 
   1, The analytical expressions of the dispersive phase for MC-RR are derived and 
obtained. We mathematically demonstrate that MC-RR and MC-GTE have the same 
dispersive phase as long as they have the same number of cavities. Furthermore, 
MZRRI is equivalent to MGTI if they have the same cavity-amount.  
   2, A simple and intuitive algorithm, i.e., self-adjusting-step optimization algorithm 
for ripple euqalization, is proposed. Using the algorithm, we optimize the spectrum 
of MZRRI. 
   3, Another set of MC-RR is proposed as the chromatic dispersion compensator for 
MZRRI. Two schemes of chromatic dispersion compensation are proposed, i.e., 
















parameters of the chromatic dispersion compensator are optimized.  
   4, Analysis on fabrication tolerances is given, focusing on factors which degrade 
the performance of spectrum and chromatic dispersion. The factors mainly includes 
loss, phase mismatch and coupling parameter error. Besides, we also discuss the 
influence of material dispersion and waveguide dispersion.  
   MZRRI has the merits of simple structure, integration and nearly ideal spectrum, 
which is suitable to be the interleaver for optical communication system. Comparing 
with MGTI, its transmissive structure can avoid the use of isolator or circulator. This 
thesis is a comprehensive work at present about MZRRI’s spectrum analysis and 
chromatic dispersion compensation,which is meaningful for the design and 
fabrication of MZRRI.  
Key Words: ring resonator; interleaver; chromatic dispersion compensation; 
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